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Offset Determinations Plotted in relative stratigraphic order, each offset is calculated as the difference between a value and that of the sample immediately above it. To find this offset (Δ56Fe), the following formula is used: ∆!"Fe(!!!) =  δ!"Fe!!! −  δ!"Fe!  where the lower number (n) represents a higher stratigraphic position of a sample, hence why no offset value is reported for BGP‐4 in Figure 11. Calculated relative to lower stratigraphic positions, results are similar. After calculating offset from IRMM‐014, Δ56Fe was calculated for all stratigraphically adjacent samples measured in individual runs, identified by date, and plotted. An average Δ56Fe was calculated from Δ56Fe values between samples for individual runs where possible, as was a Δ56Fe between the averaged δ56Fe values for each sample. Average Δ56Fe of individual runs (Figure 11; teal line): 
∆!"Fe !!! ,!"# !"#!$ !"# =   ∆!"Fe(!!!)! 𝑥  where x is the total number of Δ56Fe values between two samples from individual runs and n is the representative stratigraphic position of the sample. As 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well, a Δ56Fe value was calculated to evaluate the offsets of the average values for each sample, reported in Table 11, using the formula below: 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Bonanza  Field ID  Latitude  Longitude  Site/Formation Name  Notes BFG‐1  Rhyolite  38.13093  106.19995  Findley Ridge/Upper Bonanza Tuff  Highest layer safely reachable on Findley Ridge BFG‐2  Rhyolite  38.13075  106.19987  Findley Ridge/Lower Bonanza Tuff  Poorly welded BFG‐3  Dacite  38.13055  106.19977  Findley Ridge/Lower Bonanza Tuff  Foliated, lithics, fiamme? BFG‐4  Dacite  38.13067  106.19963  Findley Ridge/Lower Bonanza Tuff  Poorly welded, vitric fiamme, weathering throughout? BFG‐5  Andesite  38.13052  106.1993  Findley Ridge/Lower Bonanza Tuff  30‐40% crystals, near‐black groundmass BFG‐6  Andesite  38.13098  106.19927  Findley Ridge/Lower Bonanza Tuff  Columnar, red fiamme, 40‐50% crystals BFG‐7  Andesite or Dacite  38.13102  106.19898  Findley Ridge/Lower Bonanza Tuff  Lots of feldspar, few fiamme or lithics BFG‐8  Dacite or andesite  38.13103  106.19877  Findley Ridge/Lower Bonanza Tuff  Contains lithics BFG‐9  Rhyolite  38.13077  106.1983  Findley Ridge/Lower Bonanza Tuff  Poorly‐welded, ~5% crystals BFG‐10  Dacite  38.13092  106.19795  Findley Ridge/Lower Bonanza Tuff   BFG‐11  Dacite  38.13125  106.19797  Findley Ridge/Lower Bonanza Tuff  Base of thick dacite layer, some weathering BAP‐1  Aplite  38.32397  106.05615  E of Spring Creek Rd/Spring Creek Rhyolite  Red band in white‐grey, feldspar phenocrysts; subcrop only BAP‐2  Aplite  38.32397  106.05615  E of Spring Creek Rd/Spring Creek Rhyolite  20 ft from BAP‐1, mostly white‐grey BAP‐3  Aplite  38.32413  106.0559  E of Spring Creek Rd/Spring Creek Rhyolite  Grey‐white with red banding BAP‐4  Aplite  38.32413  106.0559  E of Spring Creek Rd/Spring Creek Rhyolite  10 ft NE of BAP‐3 BGD‐1  Granodiorite  38.29432  106.05585  E of Peterson Gulch Rd/Turquessa “Gabbro”  Black, possible weathering BGD‐2  Granodiorite  38.29432  106.05585  E of Peterson Gulch Rd/Turquessa “Gabbro”  Redundant sample BGP‐1  Altered rhyolite?  38.61  105.77933  W of Two Creek/Gribbles Park Tuff  Upper Bonanza equiv BGP‐2  Rhyo?.  38.61  105.77933  W of Two Creek/Gribbles Park Tuff  Upper Bonanza equiv 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BGP‐3  Dacite?.  38.61  105.77933  W of Two Creek/Gribbles Park Tuff  Upper Bonanza equiv 
Table 1 (cont.) BGP‐4  Rhyo‐Dac?.  38.61  105.77933  W of Two Creek/Gribbles Park Tuff  Upper Bonanza equiv BJC‐1  Dacite  38.20152  106.35162  Jack's Creek Canyon  Giant vitric fiamme; unused BJC‐2  Dacite  38.20152  106.35162  Jack's Creek Canyon  Redundant sample, unused 
Carpenter Ridge         
CRU‐2  Rhyolite  37.560*  106.704*  Mammoth Mtn. Tuff/Ribbon Mesa; Demijohn Rd. E of US‐160  White vitrified pumice fiamme CRU‐1  Rhyolite  37.561*  106.706*  Mammoth Mtn. Tuff/Ribbon Mesa; Demijohn Rd. E of US‐160  Dark inclusions; only host tuff analyzed CRV  Vitrophyre  37.562*  106.707*  Mammoth Mtn. Tuff/Ribbon Mesa; Demijohn Rd. E of US‐160  Basal vitrophyre TCM‐2  Vitrophyre  37.84673  106.86747  above Farmer’s Creek Trail/Mammoth Mtn Unit  CRV equivalent, near TCM‐TCBC contact TCBC‐1  Rhyolite  37.8443  106.83343  above Farmer’s Creek Trail/Campbell Mtn Unit  near mapped contact TCM/TCBC TCBC‐2  Rhyolite?  37.84358  106.86715  above Farmer’s Creek Trail/Campbell Mtn Unit  Downsection ‐ dark TCBC‐3  Rhyolite  37.84352  106.86712  above Farmer’s Creek Trail/Campbell Mtn Unit  Close to TCBC‐2, downsection TCBC‐4  Rhyolite  37.84236  106.84237  above Farmer’s Creek Trail/Campbell Mtn Unit  From lowest exposure in section TCBW  Rhyolite?  37.83762  106.86557  Farmer's Creek Trail/Willow Creek Unit  Willow Creek Tuff 
Others           




Standard  RGM‐1 (USGS)  BIR‐1 (USGS)  STM‐1 (USGS)  BHVO‐1 (USGS) Description  Rhyolite (California)  Basalt (Iceland)  Syenite (Oregon)  Basalt (Hawaii) SiO2  73.4 ± 0.53  47.96 ± 0.19  59.6 ± 0.49  49.94 ± 0.54 TiO2  0.27 ± 0.02  0.96 ± 0.01  0.14 ± 0.01  2.71 ± 0.06 Al2O3  13.7 ± 0.19  15.5 ± 0.15  18.4 ± 0.23  13.80 ± 0.21 Fe2O3TOT  1.86 ± 0.03  11.3 ± 0.12  5.22 ± 0.1  2.82 ± 0.24 MnO  0.036 ± 0.004  0.175 ± 0.003    0.17 ± 0.01 MgO  0.28 ± 0.03  9.70 ± 0.079  0.10 ± 0.02  7.23 ± 0.22 CaO  1.15 ± 0.07  13.3 ± 0.12  1.09 ± 0.06  11.40 ± 0.17 Na2O  4.07 ± 0.15  1.82 ± 0.045  8.94 ± 0.20  2.26 ± 0.07 K2O  4.30 ± 0.10  0.030 ± 0.003  4.28 ± 0.07  0.52 ± 0.04 P2O5  0.048 (MSU)  0.021 ± 0.001  0.16 ± 0.01  0.273 ± 0.025 Rb  150 ± 8    118 ± 6  11 ± 2 Sr  110 ± 10  110 ± 2  700 ± 30  403 ± 25 Zr  220 ± 20  18 ± 1  1210 ± 120  179 ± 21 Cu  12 ± 1.4  125 ± 4  4.6  136 Cr  3.7  370 ± 8  4.3  ‐‐ Ni    170 ± 6  3  ‐‐ Zn  32  70 ± 9  235 ± 22  105 ± 5    
Table 3: Comparison of UIUC and Rudge, et al. (2009) sample‐to‐spike ratios. The Rudge, et al. (2009) 
recommended values are based on a pure 57Fe‐58Fe double spike. 





by Rudge, et al. (2009) 54Fe  0.0159%  0% 56Fe  0.5101%  0% 57Fe  49.1754%  47.65% 58Fe  50.2985%  52.35% 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Table 5: List of standards used and offsets from IRMM‐014. 
Standard  Description  δ56FeIRMM‐014  Average Measured 
Value 




  252  241  4.56%  11  14  21.43%
 
180  180  0%  8.66%
 
Sr
  107  102  4.90%  109  106  2.83%  390  390  0%  2.58%
 
Rb
  146  155  5.81%  0  0.2  100%  9  9.5  5.26%  37.02%
 
Zn
  36  30  20%  66  65  1.54%  97  105  7.62%  9.72%
 
Cu
  13  11  18.18%
 
121  113  7.08%  124  136  8.82%  11.36%
 
N











I  0.2      0.09      0.03       
P 2
O
5  0.05  0.048  4.17%  0.02  0.046  56.52%
 




  4.31  4.3  0.23%  0.02  0.027  25.93%
 









  1.24  1.15  7.83%  13.18  13.24  0.45%  11.34  11.40  0.53%  2.94%
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 0.04  0.036  11.11%
 




3  1.81  1.86  2.69%  11.31  11.26  0.44%  12.25  12.23  0.16%  1.1% 
Al
2O
3  13.73  13.72  0.073%
 
















































Element  Ba  La  Ce  Pr  Nd  Sm  Eu  Gd JB‐1a ‐ True  489  38  66  7.2  26.3  5.1  1.46  4.7 Average measured  488  38.5  65.6  7.02  26.4  5.14  1.49  4.77 1σ  5.24  0.417  0.694  0.095  0.446  0.065  0.024  0.061                  
Element  Y  Dy  Ho  Er  Lu  Yb  Tb  V JB‐1a ‐ True  24  4.1  0.83  2.2  0.31  2.16  0.72  203 Average measured  23.7  4.07  0.822  2.19  0.316  2.14  0.722  204 1σ  0.219  0.033  0.013  0.024  0.005  0.033  0.008  3.47                  





  446  517  382  304  218  619  568  615  616  635  453  414  408  392  411  148  188  151  189  641  627 
Sr
  438  492  969  91  38  666  673  780  618  679  730  788  805  865  890  12  16  16  15  683  682 
Rb
  110  119  83  113  203  122  101  70  124  112  175  153  142  142  109  241  261  236  261  163  172 
Zn
  46  63  75  65  23  84  65  77  81  68  47  67  62  53  54  52  40  55  40  102  114 
Cu
  12  11  15  4  7  29  17  14  15  12  15  31  35  25  25  13  15  7  7  110  90 
N
i  2  4  5  0  0  5  2  3  3  3  10  13  12  13  10  1  2  0  1  27  27 
Su
m
  98.24  97.26  97.92  97.93  98.29  97.01  97.31  97.3  97.82  97.52  97.48  96.4  96  97.62  97.18  98.16  99.02  98.22  98.54  95.97  97.06 
LO
I  1.52  2.46  1.67  1.96  1.63  2.66  2.38  2.39  1.88  2.14  2.25  3.28  3.73  2.1  2.54  1.78  0.92  1.72  1.4  3.75  2.64 
P 2
O
5  0.17  0.24  0.35  0.09  0.04  0.37  0.29  0.36  0.25  0.32  0.34  0.32  0.29  0.26  0.26  0.02  0.02  0.02  0.02  0.69  0.66 
K
2O




  3.04  3.28  4.59  4.15  3.43  3.41  3.57  3.63  3.87  3.84  3.8  3.7  3.57  3.87  3.85  3.64  3.48  3.22  3.48  3.43  3.72 
Ca
O
  2.13  2.59  2.63  0.64  0.68  2.96  3.04  4.05  2.9  3.31  3.6  3.98  4.1  4.04  4.12  0.28  0.26  0.21  0.26  5.29  5.53 
M
gO
  0.7  0.9  0.79  0.15  0.14  1.18  0.94  1.61  1.14  1.26  1.18  1.22  1.02  0.97  1.1  0.03  0.06  0.02  0.06  3.74  3.77 
M
nO
  0.04  0.07  0.06  0.08  0.07  0.08  0.05  0.07  0.07  0.07  0.09  0.09  0.05  0.06  0.05  0.04  0.05  0.02  0.05  0.15  0.18 
Fe
2O
3  3.03  3.53  4.14  1.58  1.09  5.18  4.64  5.35  4.34  4.51  4.15  4.87  4.91  4.66  3.96  1.28  0.74  0.87  0.73  8.81  9.2 
Al
2O
3  13.61  14.47  16.02  12.6  11.52  17.9  16.81  17.69  17.11  17.1  16.76  17.23  16.98  17.67  18.07  12.08  12.66  12.01  12.6  15.41  15.52 
Ti
O
2  0.53  0.6  0.62  0.18  0.19  0.84  0.75  0.86  0.75  0.74  0.75  0.89  0.82  0.78  0.76  0.14  0.15  0.13  0.15  1.52  1.64 
Si
O




















  6.07  5.78  3.62  4.31  7.41  5.44  5.65  4.49  5.93  5.18  11.86  7.82  8.35  8.57  9.86  10.06  7.13  9.17  7.16  6.83  7.59 
Th
  20.97  21.6  12.18  19.29  48.79  21.49  19.88  18.01  20.44  18.67  34.81  32.19  31.77  31.33  29.86  38.72  37.8  43.81  37.05  28.78  28.08 
Pb
  28.68  33.24  20.22  36.15  40.81  27.85  25.72  23.98  28.55  25.58  29.02  25.77  28.49  23.6  27.95  63.72  58.09  58.36  59.44  20.8  21.42 
Ta
  1.76  1.81  2.66  5.13  3.51  1.74  1.64  1.51  1.79  1.53  2.31  2.1  2.06  2.04  2.06  2.76  2.89  3.16  2.9  3.37  3.56 
H
f  8.18  9.23  7.15  7.3  6.75  11.89  10.35  10.94  10.82  11.16  8.94  8.85  8.84  8.28  7.63  5.1  6.07  5.96  6.09  14.08  13.51 
N
b  29.94  29.6  50.91  87.6  54.71  28.34  27.14  25.43  28.88  25.33  38.92  34.84  34.01  34.07  36.71  50.62  52.75  52.89  50.84  58.88  65.38 
Cr
  2.28  4.55  6.65  0  0.67  3.53  4.5  5.79  6.8  2.01  6.89  9.64  10.53  11.23  9.14  0.06  0.76  0.06  0.36  26.42  29.39 









  0.83  0.99  0.82  0.93  0.69  1.23  1.17  1.23  1.15  1.16  0.9  0.8  0.92  0.85  0.76  0.2  0.27  0.3  0.26  1.56  1.52 
Yb
  2.2  2.58  2.08  3.24  3.28  3  2.68  2.68  2.75  2.55  2.57  2.28  2.72  2.32  2.21  1.6  1.06  1.85  1.02  3.85  3.59 
Lu
  0.33  0.37  0.31  0.49  0.49  0.46  0.4  0.4  0.39  0.38  0.37  0.34  0.41  0.35  0.32  0.3  0.2  0.31  0.18  0.57  0.53 
Er
  2.17  2.61  2.01  2.81  2.76  3.08  2.79  2.78  2.78  2.66  2.49  2.17  2.56  2.26  2.11  1.01  0.79  1.2  0.74  3.91  3.72 
H
o  0.81  0.98  0.75  1.03  0.89  1.18  1.09  1.13  1.07  1.05  0.93  0.81  0.94  0.85  0.77  0.28  0.26  0.35  0.23  1.51  1.45 
D
y  4.2  5.11  3.98  5.03  4.04  6.15  5.76  6  5.76  5.58  4.67  4.08  4.81  4.36  3.78  1.28  1.41  1.81  1.3  7.67  7.49 
Y  23.48  28.13  22.27  32.2  30.97  32.93  30.47  30.45  29.84  28.86  27.91  24.02  29.21  24.91  22.44  9  6.71  11.47  6.04  44  41.61 
Gd
  6.53  7.7  6.53  6.85  4.4  9.85  9.11  9.67  9.22  9.14  7.03  6.24  6.93  6.55  5.8  1.25  1.84  1.85  1.67  11.94  11.38 
Eu
  1.71  1.97  2.25  1.37  0.36  2.73  2.58  2.78  2.55  2.67  1.88  1.86  1.94  1.97  1.84  0.21  0.19  0.3  0.18  2.79  2.77 
Sm
  9.18  10.57  9.79  9.17  5.03  13.46  12.76  13.76  13.12  12.92  9.43  8.76  17.79  9.12  7.73  1.56  2.45  2.5  2.2  16.35  15.58 
N
d  59.25  64.46  66.75  60.2  32.64  81.98  79.61  84.91  81.63  81.11  60.57  55.03  58.17  57.74  52.11  11.2  16.76  18.23  15.28  94.7  92.21 
Pr


































































































Initial BGP‐4  0.114    110  438  0.70722  0.70687 BGP‐3  ‐0.1885  0.154  119  492  0.70712  0.70679 BGP‐2  0.154    83  969  0.70526  0.70514 BGP‐1  0.234    113  91  0.70720  0.70549 BFG‐1  0.10  0.085  203  38  0.70682  0.69947 BFG‐2  0.192    122  666  0.71512  0.71487 BFG‐3  0.223    101  673  NA  ‐‐ BFG‐4  0.011  0.054  70  780  0.70663  0.70651 BFG‐5  0.179    124  618  0.70677  0.70649 BFG‐6  0.0467  0.116  112  679  0.70689  0.70666 
Average (Late Dacites)          0.70655 BFG‐7  0.207  0.158  175  730  0.70598  0.70565 BFG‐8  ‐0.0235  0.228  153  788  0.70579  0.70552 BFG‐9  0.32  0.348  142  805  0.70585  0.70561 BFG‐10  0.036    142  865  0.70592  0.70569 BFG‐11  0.3515  0.190  109  890  0.70571  0.70554 
Average (Early Dacites)          0.70563 BAP‐1 grey  0.543    241  12  0.74138  ‐‐ BAP‐1 red  ‐0.3105  0.270  241  12  0.73535  ‐‐ BAP‐2  0.788  0.387  261  16  0.73436  0.71188 BAP‐3  0.6085  0.468  236  16  0.74247  0.72216 BAP‐4  0.341    261  15  0.72753  0.70357 BGD‐1  0.0777  0.157  163  683  0.70621  0.70577 BGD‐2  0.1467  0.244  172  682  0.70601  0.70566 





  291  256  208  226  240  620  257  269  202 
Sr
  177  130  63  85  125  347  208  207  74 
Rb
  140  147  165  160  153  122  153  155  177 
Zn
  27  35  31  32  35  45  39  43  9 
Cu
  7  6  11  12  9  4  16  13  7 
N
i  0  0  0  0  0  0  2  0  0 
Su
m
  98.02  97.74  96.28  94.3  97.35  96.8  98.17  97.67  97.26 
LO
I  1.79  2.11  3.64  5.6  2.52  2.66  1.67  2.16  2.64 
P 2
O
5  0.07  0.05  0.02  0.03  0.06  0.08  0.09  0.09  0.03 
K
2O




  3.59  3.29  2.79  3.62  3.27  3.88  3.12  3.29  2.35 
Ca
O
  1.13  0.94  0.75  0.84  0.89  1.34  1.4  1.39  0.47 
M
gO
  0.28  0.32  0.13  0.14  0.17  0.42  0.37  0.31  0.12 
M
nO
  0.03  0.02  0.06  0.07  0.02  0.05  0.03  0.04  0.01 
Fe
2O
3  1.51  1.49  1.2  1.17  1.49  2.23  2.1  1.92  0.63 
Al
2O
3  14.17  13.81  12.87  12.96  13.12  16.09  14.39  14.4  12.03 
Ti
O
2  0.28  0.25  0.19  0.2  0.24  0.3  0.32  0.32  0.19 
Si
O






















  7.59  7.72  9.61  9.05  6.95  5.37  7.23  6.91  9.25 
Th
  18.63  19.57  21.41  21.22  19.1  12.42  18.3  17.29  19.16 
Pb
  35.2  39.2  47.89  43.66  37.87  29.38  32.13  32.47  39.64 
Ta
  1.66  1.68  1.73  1.71  1.61  1.32  1.5  1.46  1.71 
H
f  6.36  6.16  5.23  5.79  5.69  11.01  6.06  5.86  5.12 
N
b  21.98  22.23  24.76  23.79  21.89  15.95  21.25  21.27  21.89 
Cr
  0.99  0.48  0.71  0  0.68  0.02  1.82  2.04  0.04 
V  19.75  17.22  6.51  6.52  16.12  14.73  28.32  28.13  9.88 
Tb
  0.75  0.67  0.73  0.72  0.62  0.62  0.69  0.64  0.65 
Yb
  2.68  2.58  2.88  2.88  2.36  2.81  2.65  2.55  2.19 
Lu
  0.39  0.4  0.43  0.44  0.37  0.45  0.4  0.38  0.33 
Er
  2.42  2.28  2.41  2.44  2.1  2.38  2.29  2.17  1.81 
H
o  0.85  0.77  0.84  0.84  0.71  0.78  0.79  0.74  0.65 
D
y  4.11  3.71  4.02  4.03  3.39  3.65  3.82  3.57  3.48 
Y  25.77  23.33  26.63  25.83  20.62  23.68  24.89  22.7  19.13 
Gd
  5.2  4.65  5.02  4.98  4.38  4.26  4.81  4.44  4.54 
Eu
  1.33  1.09  0.75  0.91  1.02  2.2  1.18  1.21  0.93 
Sm
  6.71  6.01  6.3  6.13  5.7  5.75  5.81  5.75  6.32 
N
d  40.3  36.37  38.72  37.91  34.11  31.41  35.37  34.99  39.48 
Pr































































  218  290  324  303  233  241  309 
Sr
  500  345  340  268  555  608  292 
Rb
  118  129  125  141  114  92  135 
Zn
  55  49  50  55  65  69  54 
Cu
  24  9  9  10  16  22  7 
N
i  4  0  0  0  3  6  0 
Su
m
  97.81  95.59  95.89  98.47  97.93  97.76  98.46 
LO
I  1.99  4.11  3.82  1.32  1.86  2.01  1.32 
P 2
O
5  0.2  0.1  0.14  0.07  0.23  0.25  0.09 
K
2O




  3.48  2.64  2.79  4.03  3.74  3.7  3.92 
Ca
O
  3.03  1.89  1.74  1.48  3.45  3.61  1.55 
M
gO
  0.86  1.16  1.09  0.42  1.27  1.18  0.47 
M
nO
  0.1  0.1  0.08  0.09  0.09  0.08  0.07 
Fe
2O
3  4.19  2.05  2.17  2.15  4.74  5.01  2.44 
Al
2O
3  15.47  14.81  15.06  14.78  15.67  16.38  15.01 
Ti
O
2  0.5  0.34  0.36  0.34  0.58  0.64  0.37 
Si
O









  3.34  4.04  3.96  4.14  5.3  2.66  4.49 
Th
  10.83  11.7  11.94  11.03  12.56  9.13  12.51 
Pb
  18.52  30.28  35.76  18.19  30.59  15.45  28.55 
Ta
  1.15  1.4  1.41  1.05  1.59  1.06  1.53 
H
f  4.55  6.49  6.99  5.11  6.71  5.29  6.72 
N
b  17.2  20.93  20.66  15.83  23.22  16.84  22.06 
Cr
  4.24  2.65  2.14  6.42  1.07  7.82  1 
V  77.21  21.67  23.66  80.21  22.98  85.35  27.4 
Tb
  0.56  0.84  0.83  0.67  0.86  0.75  0.83 
Yb
  1.94  2.78  2.79  2.17  2.85  2.31  2.67 
Lu
  0.3  0.42  0.42  0.33  0.43  0.34  0.4 
Er
  1.69  2.54  2.49  2.02  2.63  2.23  2.44 
H
o  0.62  0.93  0.9  0.73  0.97  0.8  0.9 
D
y  3.08  4.53  4.42  3.72  4.77  4.04  4.45 
Y  18.42  27.23  26.84  22.05  28.58  24.16  27.36 
Gd
  3.95  6.1  6.3  4.82  6.16  5.45  5.88 
Eu
  1.28  1.83  2  1.49  1.4  1.62  1.48 
Sm
  5.07  10.21  8.23  6.17  7.55  6.83  7.34 
N
d  29.72  46.76  50.94  34.79  42.26  38.11  41.51 
Pr
  8.6  13.15  14.21  9.63  11.66  10.19  11.62 
Ce





























FCT  RC‐1  RC‐2  NM‐4  NM‐1  NM‐3  NM‐2    
Table 18: Isotopic values for the other SJVF samples. 








































































































































































































































Gribbles Park BGP‐4    Cpx, P, S, Hbl, B, Ap, Ti, Mt BGP‐3    Cpx, P, S, B, Ap, Mt, Il BGP‐2    Cpx, P, S, B, Ap, Hbl, Mt, Il BGP‐1    Cpx, B, Ap, Mt, Pl, Q, S 
Findley Ridge Upper Rhyolite BFG‐1    S, Hbl, Ti, Mt, Ap Late Dacite BFG‐2    B, S, Ap, Pl, Mt BFG‐3    P, S, B, Ap, Il, Mt, Ti BFG‐4    Cpx, P, S, Hbl, B, Q, Ap, Mt BFG‐5    P, S, B, Mt, Ap BFG‐6    Cpx, P, S, B, Ap, Mt Early Dacite BFG‐7    P, B, Ap, S, Q, Mt BFG‐8    Opx, P, Hbl, B, Ap, Mt, Ti BFG‐9    S, B, Ap, Mt, Opx? BFG‐10    P, S, B, Ap, Mt, Q BFG‐11    P, B, Ap, Mt, Q 
Aplites BAP‐1    S, Q, B, Ap, Ti,, Mt BAP‐2    S, Q, B, Mt, Il, Ap BAP‐3    S, Q, B, Mt, Ap, Il BAP‐4    S, Q, B, Ap, Mt, Il 

























Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Fe‐Cpx  6.16  23.78  10.25  8.56  0.00  0.23  49.94  0.48  0.61  96.53  3.47  0.416  0.584 Cpx  1.53  21.12  10.08  12.71  0.63  0.14  53.33  0.00  0.47  69.85  0.44  1  0 Cpx  1.64  21.47  9.45  12.26  0.44  0.18  54.10  0.00  0.47  70.38  0.45  1  0 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or#     Sanidine  17.64  0.20  0.26  0.00  0.05  10.74  68.04  3.07  0.00  1.06  68.96     Sanidine  18.27  0.21  0.097  0.00  0.00  10.61  69.16  1.66  0.00  1.32  79.74     Plag  23.98  7.95  0.29  0.00  0.08  1.00  61.13  5.54  0.03  41.47  6.21     Plag  22.39  7.88  0.26  0.00  0.03  1.05  63.33  5.02  0.05  43.28  6.86     
BGP‐2 
Table 21 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Hbl  2.03  16.85  3.61  13.73  1.59  0.21  61.77  0.03  0.19  87.43  0.17 Biotite  11.85  0.89  16.19  16.73  1.48  5.84  42.18  1.88  2.98  46.60  8.30 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Plag  24.26  5.76  0.01  0.40  1.67  1.08  60.86  5.77  0.19  32.95  7.37 Plag  23.47  6.06  0.11  0.00  0.08  0.96  63.24  6.03  0.05  33.46  6.34 
BGP‐1 
Table 22 




Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or#     Sanidine  9.45  0.4  0.21  0.00  0.36  8.24  31.30  2.68  0.07  2.96  62.48     Sanidine  9.64  0.14  0.03  0.00  0.14  7.69  30.91  3.03  0.00  1.07  59.23     Sanidine  9.73  0.68  0.08  0.00  0.25  7.85  30.95  3.18  0.08  4.77  56.39     Sanidine  10.01  0.30  0.09  0.00  0.01  7.57  31.44  3.04  0.05  2.25  58.08     
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Hbl  5.90  13.57  16.85  12.55  1.60  1.06  46.06  0.86  1.56  80.26  3.31  0.2616  0.7384 Hbl  5.99  11.96  15.49  14.31  1.29  1.07  47.54  1.13  1.23  84.71  2.51  0.2431  0.7569 Hbl  6.06  12.30  15.70  13.67  0.87  1.47  47.10  1.59  1.23  86.72  2.88  0.1804  0.8196 Hbl  6.18  11.56  14.39  15.08  0.76  0.95  48.60  1.25  1.24  84.91  2.35  0.2738  0.7262 Cpx  4.84  10.39  13.14  12.03  1.11  0.86  55.55  1.01  1.08  61.96  1.03  1  0 
BFG‐2 
Table 24 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  15.72  0  12.56  14.81  2.44  10.38  39.6  0.08  4.41  46.60  13.88 Biotite  14.79  0.54  16.64  13.62  0.01  8.73  39.64  0.61  5.42  38.17  15.19 Biotite  15.25  1.05  11.32  13.6  3.62  6.9  42.99  0.01  5.25  45.08  17.40 
BFG‐3 
Table 25 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or#     Sanidine  18.80  0.56  0.32  0  0  9.77  67.68  2.87  0  3.22  66.90     Plag  26.74  8.59  0.21  0  0  0.83  59.64  3.91  0.08  51.58  5.94     Plag  26.62  9.28  0.36  0  0  1.35  58.78  3.61  0  53.25  9.22     Plag  25.67  8.02  0.17  0  0.06  0.89  60.90  4.29  0  47.62  6.30     





Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Biotite  17.83  0.72  14.07  16.13  0.94  4.59  42.63  0.09  2.99  48.60  9.01     Cpx  2.47  18.74  11.17  13.48  0.36  0.05  53.29  0.14  0.28  67.76  0.27  1  0 Cpx  1.91  20.34  9.51  13.75  0.34  0.05  53.60  0.00  0.51  98.16  1.84  1  0 Hbl  11.11  13.03  15.39  11.71  0.00  1.18  42.28  1.03  4.26  84.49  15.51  0.3563  0.6437 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or#     Sanidine  19.43  0.43  0.40  0  0.05  11.94  66.27  1.24  0.23  19.43  0.43     Sanidine  19.37  0  0.01  0.03  0.03  11.28  66.54  2.67  0.07  19.37  0     Sanidine  19.05  0.28  0.01  0.02  0.34  10.56  66.73  3.00  0.02  19.05  0.28     
BFG‐5 
Table 27 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  14.49  0.19  18.8  13.27  0.03  9.05  37.53  0.00  6.65  34.27  17.17  
BFG‐6 
Table 28 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Cpx  0.86  22.79  10.14  12.05  1.57  0.00  52.17  0.00  0.43  67.11  1.21  1  0 Cpx  2.22  21.33  8.39  12.44  1.03  0.30  54.09  0.00  0.19  72.15  0.56  1  0 Cpx  0.85  21.99  11.38  12.55  1.18  0.00  51.57  0.00  0.47  67.52  1.28  0.9083  0.0917 Cpx  1.65  22.02  9.84  12.84  0.88  0.06  52.23  0,00  0.48  69.02  1.30  1  0 Biotite  16.03  0.43  11.13  14.27  0.06  9.47  42.25  0.05  6.31  45.01  19.90  1  0 




Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  13.33  0.71  14.62  15.25  0.03  8.6  39.34  0.00  8.14  40.12  21.42 Biotite  12.01  0.29  18.90  15.25  0.08  8.54  37.21  0.00  7.72  36.42  18.44 Biotite  12.62  0.14  15.20  17.15  0.05  8.66  38.34  0.00  7.84  42.67  19.51 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Plag  25.04  8.20  0.17  0.15  0.00  1.00  62.39  3.06  0.00  54.93  7.98 
BFG‐8 
Table 30 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Hbl  5.65  9.44  14.85  16.32  0.21  1.28  49.93  1.28  1.19  79.47  1.71  0.4621  0.5379 Biotite  15.08  0.21  6.94  15.92  0.01  10.31  44.05  0.00  7.49  52.45  81.20     
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or#     Plag  25.91  8.27  0.47  0.00  NA  1.40  60.14  3.8  0.02  49.19  9.90     
BFG‐9 
Table 31 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  15.82  0  4.17  19.3  0.01  8.36  46.27  1.55  4.52  68.95  16.15 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Sanidine  14.49  1.09  0.81  0.00  0.62  5.50  72.89  4.20  0.40  7.18  42.92 
BFG‐10 
Table 32 




Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  15.56  0.08  7.61  16.34  1.05  8.2  43.37  0.07  7.73  51.58  24.40 
BAP‐1 
Table 34 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Sanidine  18.50  0.24  0.21  0.00  0.07  9.23  67.36  4.40  0.00  1.24  57.29 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  13.20  0.13  10.58  16.82  0.01  11.11  47.76  0.00  0.40  60.52  0.8727  
BAP‐2 
Table 35 




Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Sanidine  19.91  0.00  0.08  0.00  0.08  8.81  67.80  3.31  0.02  0.00  63.69 Sanidine  19.61  0.32  0.00  0.00  0.06  8.88  67.67  3.453  0.00  1.88  61.68 




Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or#     Plag  24.96  9.20  0.98  0.12  0.00  0.72  59.16  4.82  0.03  48.97  4.58     
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Cpx  2.95  21.22  10.39  12.62   NA  1.43  51.35  0.04   NA  75.84  n/a  0.689  0.311 Cpx  3.23  21  11.26  12.45   NA  0.08  51.98  0.00   NA  66.32  n/a  1  0 Cpx  3.44  21.51  10.07  11.76   NA  0.19  52.79  0.24   NA  67.54  n/a  1  0 Cpx  2.57  21.14  11.38  13.5   NA  0.26  50.77  0.37   NA  77.33  n/a  0.620  0.38  
BGD‐2 
Table 38 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or#     Plag  26.52  9.71  0.42  0.00  0.00  0.27  57.53  5.53  0.03  46.26  1.58     
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Cpx  0.61  22.96  9.15  13.83   NA  0.00  53.46  0.00   NA  72.93  n/a  1  0 Cpx  3.15  19.59  10.6  14.21   NA  0.55  51.91  0.00   NA  71.78  n/a  0.939  0.061 
CRU‐2 
Table 39 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Plag  24.28  5.71  0.15  0.00  0.01  0.78  60.47  8.59  0.00  25.74  4.20 
CRU‐1 
Table 40 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  14.62  0.97  16.47  12.47  0.04  9.48  40.39  0.13  5.42  36.29  15.77 





Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Sanidine  19.44  0.21  0.39  0.00  0.00  10.82  65.66  3.42  0.07  1.09  66.79 Sanidine  19.30  0.32  0.37  0.00  0.01  11.10  65.23  3.54  0.12  1.61  66.25 
TCM‐2 
Table 42 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti#  Fe(II)  Fe(III) Biotite  15.7  0.00  13.55  13.65  0.41  9.67  44.02  0.00  3.00  45.20  9.93     Cpx  2.12  19.95  10.89  10.79  1.77  0.00  54.43  0.00  0.05  65.44  0.05  1  0 




Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  16.89  0.01  15.24  13.87  0.12  7.8  40.76  0.01  5.32  40.28  15.45 





Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  15.96  0.67  7.82  14.31  0.17  9.40  47.03  0.23  4.42  53.90  16.65 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Sanidine  18.86  0.00  0.15  0.00  0.01  11.82  66.25  2.83  0.08  0.00  73.31 Sanidine  18.90  0.46  0.00  0.00  0.40  11.71  66.24  2.16  0.12  2.53  76.12 Plag  25.43  8.38  0.25  0.00  0.00  0.86  59.04  6.03  0.02  41.28  5.02 Plag  25.16  8.05  0.26  0.00  0.23  0.615  59.90  5.56  0.22  42.73  3.89 
TCBC‐4 
Table 45 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  An#  Or# Sanidine  18.83  0.31  0.21  0.00  0.47  12.14  65.20  2.85  0.00  1.55  72.55 Plag  24.35  6.97  0.00  0.00  0.01  1.06  61.25  6.30  0.05  35.51  6.43 Plag  23.47  6.13  0.14  0.00  0.01  1.14  62.21  6.89  0.02  30.71  6.83 
TCBW 
Table 46 
Mineral  Al2O3  CaO  FeO  MgO  MnO  K2O  SiO2  Na2O  TiO2  Mg#  Ti# Biotite  15.39  0.01  6.55  12.93  0.09  10.05  52.29  0.95  1.73  60.96  8.16 




Mg# = MgMg+ Fe!! + Ti 








s      1  2    1  1  1  1  1  3  1  1  1  1  1      2     
1σ





    5.51  8.46    10.54  11.23  5.91  12.35  13.43  13.78  16.02  9.54  12.34  15.92  0.87      1.17     
1σ











s                            2               
1σ













    3  1  2        2    4                    4  2 
1σ












  1      4    1  3  1  31      1  1    1  1  1  1     
1σ






























    2  1    1  2  1  2 
1σ








      66.52  48.19    62.95  74.72  72.55  60.79 







      1           
                   
1σ





      0.05           
1σ






      65.44           







  1    1    1  1    1 
1σ







  11.19    6.65    10.69  10.66    5.00 
1σ








  51.01    59.96    55.25  68.38    73.98 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